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DETAILED ACTION 

1 . This Office Action is in response to the Amendment filed 3/1 5/07. Due to the 
amendment, the previous objections to claims 1 1-14 have been withdrawn. Also, due to 
the amendment, the previous drawing objections have been withdrawn. Claims 1,3, 
and 15 have been canceled by the amendment. Claims 2, 4-14, 16-23, and 57-61 are 
currently pending in the application. 

Claim Objections 

2. Claims 5, 16, 19, and 22 are objected to because of the following informalities: 
With respect to claims 5, 16, 19, and 22, each of these claims contains the 

phrase "operable to". This phrase generally relates to claim limitations that are hot 
positively stated and may be considered optional. It is recommended that the phrase 
"operable to" be removed from the claims. 

With respect to claim 16, this claim is further objected to because it depends on 
now cancelled claim 15. It is recommended that claim 16 be amended such that it 
depends on claim 17. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2, 4, 7-14, 16-18, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wallace et al. (U.S. Pat. 6473467) in view of Makipaa (U.S. 
Publication US 2001/0031639 A1) and Mody et al. (U.S. Pat. 7088782 B2). 

With respect to claim 10, Wallace et al. discloses a MIMO-OFDM transmitter 
and receiver transmitting and receiving a header symbol format in which sub-carriers of 
a header OFDM symbol are divided into a non-contiguous set of sub-carriers for each of 
a plurality of antennas with each antenna transmitting the header OFDM symbol only on 
the respective set of sub-carriers (See column 15 lines 8-36 and Figure 1C of 
Wallace et al. for reference to assigning disjoint sub-channel subsets to each 
antenna of a MIMO-OFDM transmitter and receiver for transmitting a pilot signal, 
which is a header OFDM symbol). Wallace et al. does not disclose header symbols 
containing both a multiplexed dedicated pilot channel and a common synchronization 
channel. Wallace et al. also does not disclose the common synchronization channel 
transmitting a different sequence for each antenna of a transmitter but using the same 
sequences in transmit antennas of different transmitters. 
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With respect to claim 17, Wallace et al. discloses a MIMO-OFDM transmitter 
and receiver adapted to transmit and receive a header symbol format in which sub- 
carriers of a header OFDM symbol are divided into a non-contiguous set of sub-carriers 
for each of a plurality of antennas with each antenna transmitting the header OFDM 
symbol only on the respective set of sub-carriers (See column 15 lines 8-36 and 
Figure 1C of Wallace et al. for reference to assigning disjoint sub-channel 
subsets to each antenna of a MIMO-OFDM transmitter and receiver for 
transmitting a pilot signal, which is a header OFDM symbol). Wallace et al. does 
not disclose header symbols containing both a multiplexed dedicated pilot channel and 
a common synchronization channel. Wallace et al. also does not disclose the common 
synchronization channel transmitting a different sequence for each antenna of a 
transmitter but using the same sequences in transmit antennas of different transmitters. 

With respect to claims 4, 12-14, and 18, Wallace et al. does not disclose using 
a broadcasting channel in addition to a pilot channel and synchronization channel with 
these channel being repeated in a predetermined order. 

With respect to claim 8, Wallace et al. does not disclose the common 
synchronization channel being designed for fast and accurate initial acquisition. 

With respect to claims 4, 8, 10, 12-14, 17, and 18, Makipaa, in the field of 
communications, discloses an OFDM system using a multiplexed pilot channel, 
common synchronization channel, and broadcasting channel repeated in a 
predetermined order (See page 2 paragraph 31 and page 3 paragraph 37 of Makipaa 
for reference to using a pilot channel, a synchronization channel, and a broadcast 



Application/Control Number: 1 0/038,91 5 Page 5 

Art Unit: 2616 

channel in an OFDM system, with the synchronization channel being used to 
quickly acquire synchronization and for reference to these channels being 
repeated in order after 64 code channels). Using a multiplexed pilot channel, 
common synchronization channel, and broadcasting channel has the advantage of 
allowing synchronization and broadcast information to be periodically transmitted to 
every receiver of the system. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention, when presented with the work of Makipaa, to combine using a multiplexed 
pilot channel, common synchronization channel, and broadcasting channel, as 
suggested by Makipaa, with the system and method of Wallace et al., with the 
motivation being to allow synchronization and broadcast information to be periodically 
transmitted to every receiver of the system. 

With respect to claims 10 and 17, Mody et al., in the field of communications, 
discloses transmitting a different sequence for each antenna of a transmitter but using 
the same sequences in transmit antennas of different transmitters (See column 17 
lines 1-18 of Mody et al. for reference to using different training sequences for 
each antenna of a transmitter, with different transmitters using the same set of 
training sequences). Transmitting a different sequence for each antenna of a 
transmitter but using the same sequences in transmit antennas of different transmitters 
has the advantage of allowing training sequence sent from different antennas to be 
differentiated from each other to provide better synchronization acquisition. 
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It would have been obvious for one of ordinary skill in the art at the time of the 
invention, to combine transmitting a different sequence for each antenna of a transmitter 
but using the same sequences in transmit antennas of different transmitters, as 
suggested by Mody et al. with the system and method of Wallace et al. and Makipaa, 
with the motivation being to allow training sequence sent from different antennas to be 
differentiated from each other to provide better synchronization acquisition. 

With respect to claims 7 and 20, Wallace et al. does not disclose pilot channel 
sub-carriers having a BTS specific mapped complex sequence for BTS identification. 

With respect to claims 7 and 20, Makipaa, in the field of communications, 
discloses pilot channel sub-carriers having a BTS specific mapped complex sequence 
for BTS identification (See page 3 paragraph 32 of Makipaa for reference to each 
base station using a different 16-bit base station identifier within a pilot field). 
Using pilot channel sub-carriers having a BTS specific mapped complex sequence for 
BTS identification has the advantage of allowing a receiver to quickly determine the 
identity of the BTS a pilot was received from. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention, when presented with the work of Makipaa, to combine using pilot channel 
sub-carriers having a BTS specific mapped complex sequence for BTS identification, as 
suggested by Makipaa, with the system and method of Wallace et al., with the 
motivation being to allow a receiver to quickly determine the identity of the BTS a pilot 
was received from. 
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With respect to claim 9, Wallace et al. does not disclose using a multiplexed 
dedicated pilot channel used for fine synchronization and a common synchronization 
channel used for course and fine synchronization. 

With respect to claim 9, Mody et al., in the field of communications, discloses 
using a pilot channel used for fine synchronization and a synchronization channel used 
for course and fine synchronization (See column 14 lines 13-22, column 15 lines 23- 
43, and column 17 lines 1-18 of Mody et al. for reference to performing coarse and 
fine synchronization using a pilot channel and training sequence, which is a 
synchronization channel). Using a pilot channel used for fine synchronization and a 
synchronization channel used for course and fine synchronization has the advantage of 
allowing quick and accurate synchronization. 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention, to combine using a pilot channel used for fine synchronization and a 
synchronization channel used for course and fine synchronization, as suggested by 
Mody et al. with the system and method of Wallace et al. and Makipaa, with the 
motivation being to allow quick and accurate synchronization. 

With respect to claims 2 and 16, Wallace et al. discloses using N antennas with 
the set of sub-carriers assigned to each antenna being separated by N sub-carriers 
(See column 15 lines 8-36 and Figure 1C of Wallace et al. for reference to an 
embodiment using 4 antennas with the set of sub-carries used by each of the four 
antennas being separated by 4 sub-carriers). 



Application/Control Number: 1 0/038,91 5 Page 8 

Art Unit: 2616, 

With respect to claim 11, Wallace et al. discloses using scattered pilots 
throughout an OFDM frame (See column 15 lines 8-36 and Figure 1C of Wallace et 
al. for reference to using disjointed scattered pilot signals throughout an OFDM 
frame). 

5. Claims 5, 6, 19 and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wallace et al. in view of Makipaa and Mody et al. and in further view 
of Applicant's admitted prior art. 

With respect to claims 5, 6, and 19, Wallace et al. discloses transmitting an 
OFDM preamble having a prefix that is a cyclic repetition (See column 14 lines 40-55 
and Figure 1B of Wallace et al. for reference to appending a cyclic 
prefix/extension to an OFDM preamble). Wallace et al. does not disclose following 
the prefix with two identical header symbols. 

With respect to claims 5, 6, and 19, the Applicant's admitter prior art discloses 
using multiple identical header symbols (See page 4 line 18 to page 5 line 6 of the 
Applicant's specification for reference to using repeated OFDM symbols). Using 
multiple identical header symbols has the advantage of allowing synchronization to be 
more easily obtained. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention, when presented with the Applicant's admitted prior art, to combine using 
multiple identical header symbols, as suggested by Applicant's admitted prior art, with 
the system and method of Wallace et al., Makipaa, and Mody et al., with the motivation 
being to allow synchronization to be more easily obtained. 
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With respect to claim 21, Wallace et al. does not disclose pilot channel sub- 
carriers having a BTS specific mapped complex sequence for BTS identification. 

With respect to claim 21, Makipaa, in the field of communications, discloses 
pilot channel sub-carriers having a BTS specific mapped complex sequence for BTS 
identification (See page 3 paragraph 32 of Makipaa for reference to each base 
station using a different 16-bit base station identifier within a pilot field). Using 
pilot channel sub-carriers having a BTS specific mapped complex sequence for BTS 
identification has the advantage of allowing a receiver to quickly determine the identity 
of the BTS a pilot was received from. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention, when presented with the work of Makipaa, to combine using pilot channel 
sub-carriers having a BTS specific mapped complex sequence for BTS identification, as 
suggested by Makipaa, with the system and method of Wallace et al., with the 
motivation being to allow a receiver to quickly determine the identity of the BTS a pilot 
was received from. 

With respect to claims 22 and 23, Wallace et al. does not disclose using a 
multiplexed dedicated pilot channel used for fine synchronization and a common 
synchronization channel used for course and fine synchronization. 

With respect to claims 22 and 23, Mody et al., in the field of communications, 
discloses using a pilot channel used for fine synchronization and a synchronization 
channel used for course and fine synchronization (See column 14 lines 13-22, column 
15 lines 23-43, and column 17 lines 1-18 of Mody et al. for reference to performing 
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coarse and fine synchronization using a pilot channel and training sequence, 
which is a synchronization channel). Using a pilot channel used for fine 
synchronization and a synchronization channel used for course and fine synchronization 
has the advantage of allowing quick and accurate synchronization. 

It would have been obvious for one of ordinary skill in the art at the time of the 
invention, to combine using a pilot channel used for fine synchronization and a 
synchronization channel used for course and fine synchronization, as suggested by 
Mody et al. with the system and method of Wallace et al. and Makipaa, with the 
motivation being to allow quick and accurate synchronization. 

6. Claims .57-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wallace et al. in view of Applicant's admitter prior art. 

With respect to claims 57-59, Wallace et al. discloses transmitting an OFDM 
preamble having a prefix that is a cyclic repetition (See column 14 lines 40-55 and 
Figure 1B of Wallace et al. for reference to appending a cyclic prefix/extension to 
an OFDM preamble). Wallace et al. does not disclose following the prefix with two 
correlated header symbols. Wallace et al. does not disclose using two correlated 
header symbols. 

With respect to claims 60 and 61 , the Wallace et al. does not disclose following 
the prefix with two identical header symbols. 

With respect to claims 57-61, the Applicant's admitter prior art discloses using 
multiple identical header symbols (See page 4 line 18 to page 5 line 6 of the 
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Applicant's specification for reference to using repeated OFDM symbols, which 
are inherently correlated since they contain repeated data). Using multiple identical 
header symbols has the advantage of allowing synchronization to be more easily 
obtained. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention, when presented with the Applicant's admitted prior art, to combine using 
multiple identical header symbols, as suggested by Applicant's admitted prior art, with 
the system and method of Wallace et al. and Ma et al., with the motivation being to 
allow synchronization to be more easily obtained. 

Response to Arguments 

7. Applicant's arguments with respect to claims 2, 4-14, 16-23, and 57-61 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason E. Mattis whose telephone number is (571) 272- 
3154. The examiner can normally be reached on M-F 8AM-5:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on (571 ) 272-31 55. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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